Background
==========

The transcription factor T-bet is a critical regulator of Th1 effector function. Animals deficient in T-bet are protected from a variety of inflammatory diseases, including systemic lupus erythematosus and inflammatory arthritis. An essential function of Th1 cells is the ability to traffic appropriately to sites of inflammation, which is largely dependent on the expression of specific selectin ligands and chemokine receptors. We therefore hypothesised that T-bet would modulate lymphocyte trafficking *in vitro*and *in vivo*by direct regulation of both selectin binding and chemokine function.

Methods
=======

Balb/c mice deficient in, or transgenic for, T-bet had been generated previously. T-bet^-/-^× DO11.10 TCR and T-bet^-/-^× IFN^-/-^mice were generated by backcrossing for \>10 generations. CD4^+^T cells were generated from primary lymph nodes from all these mice by positive selection and stimulation with appropriate antigen. Functional analysis used the following four methods: adoptive transfer into WT Balb/c mice, which were then injected with OVA, cells were harvested from the spleen, lymph node and peritoneum; selectin binding, interactions with immoblised P-selectin and E-selectin under conditions of laminar flow were examined in a parallel plate flow chamber; expression of selectin ligands, using flow cytometry, real-time PCR and ^35^S incorporation; and chemokine receptor expression and function, using flow cytometry, real-time PCR, transwell chemotaxis and endothelial binding under flow conditions.

Results
=======

Selective migration of T-bet^-/-^CD4^+^T cells in a Th1-dependent model of peritoneal inflammation was completely abrogated. Further investigation revealed that this effect was due to a 50% reduction in binding to P-selectin but not E-selectin under *in vitro*flow conditions and that this was as a result of impaired tyrosine sulfation of PSGL-1. In addition, mRNA and surface expression of CXCR3, but not CCR5, was reduced and this was associated with a reduction in both transwell chemotaxis and binding to endothelial cells. Retroviral transfer experiments of T-bet cDNA into T-bet^-/-^and T-bet^-/-^× IFN^-/-^cells demonstrated that these effects were independent of interferon.

Conclusions
===========

These data establish that T-bet imprints a specific migratory program onto developing CD4^+^cells via control of PSGL-1 sulfation (and thus P-selectin binding) and CXCR3 expression and function. Furthermore, as E-selectin and CCR5 binding are unimpaired, this reveals a level of control on trafficking of Th1 lymphocytes not recognised by previous paradigms.
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